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Increases in temperature and humidity caused by climate change will cause heat stress and this is 
expected to have an influence on the East African dairy industry (Rahimi et al., 2021). Zambia is 
already experiencing moderate heat stress conditions and predictions point to the possibility of 
severe conditions in the future. This indicates that production-specific heat-stress adaptation 
techniques for enhancing heat tolerance are urgently needed for future dairy industry 
productivity in Zambia, as demand for animal products including milk and other dairy products 
is expected to rise in the country (Lubungu, 2017). Considering the heat stress mapping study for 
several livestock species conducted by Rahimi et al. (2021), the CGIAR Research Program on 
Livestock conducted an adaptation-planning workshop in Zambia under the auspices of the GIZ 
funded project “Towards climate-resilient dairy production in Southern Zambia”. The objectives 
of the workshop included: - 
i. Present and discuss heat stress analysis (historic and future trends) for Zambia. 
ii. Assess consequences of heat stress along the dairy value chain. 
iii. Identify on-going and potential adaptation options along the values chain.  
iv. Formulate high-level priority actions to support adaption to future heat stress. 
WORKSHOP CONTENT 
The one and half day workshop had participants from various sectors of the dairy value chain. 
These included small scale farmers, large scale farmers, researchers, dairy cooperatives, 
government officers and representation from the Dairy Association of Zambia. The workshop 
program (see Annex 1) included several sessions and topics that introduced participants to heat 
stress risk on dairy cattle. First, participants were taken through the results of heat stress analysis 
(historic and future trends) for Zambia. The presentation is available here 
https://hdl.handle.net/10568/114112. Participants then split into two groups that each had 
representation from various sectors of the dairy industry.  The groups discussed (i) Key 
activities, actors, scale of operation along the dairy value chain), (ii) Identified consequences of 
heat stress along the dairy value chain and (iii) Identified current ongoing adaptation options 
across the value chain stages. Based on the results from the group discussions, the participants 
ended the workshop by identifying high-level priority actions to support heat stress adaptation in 
Zambia. 
1) Value Chain Characterization 
Activities in this session included:  
i. Documenting key activities for the dairy value chain. 
ii. Identifying key actors for the dairy value chain. 
iii. Scale of operation for the dairy value chain. 
 
Key highlights of value chain characterization 
• Most input suppliers are medium scale because they supply to small-scale farmers. 
• Small-scale farmers comprise 80% of the farmers in the country. 
Figure 1: Group work:  Value chain characterization for the dairy value chain 
• Processors are medium- to large-scale and they include co-operatives and private players 
like Lactalis, Dairy Gold and Finta.  
• Wholesalers/ retailers are spread across small-medium-large scale. 
• The value chain activities which have direct income associated to it is mostly dominated 
by men, with the women giving minimal support while support from the youth is low. 
• Farmers are involved in dairy production for food security, to adapt to climate change as 
well as a source of income. 
• Key activities include: 
o At input supply stage:  animal health services such as purchasing of drugs and 
feed sourcing.  
o At on-farm stage: feeding, herd health e.g., dipping and disease control activities 
(vaccinations, treatment, and deworming) and milking.  
o Post-harvest activities include pasteurization and finally advertising and consumer 
accessibility at output markets. 
 
2) Risk matrix 
Activities in this session included:  
i. Heat stress consequences for the value chain activities 
ii. Underlying vulnerability factors (climatic, biophysical, social, economic, and 
institutional) and impacts of heat stress to the selected value chains 
2.2. Consequences of heat stress 
• Low body score. 
• Low conception rate. 
• Increased incidences of diseases. 
Figure 2: Some of the participants engaged in group work activities 
• Reduced feed intake. 
• Changes to the breeding cycle. 
• Low milk quality due to high bacteria count. 
• Reduced income as production costs increase. 
• Decreased milk output from the cow. 
2.3. Drivers of vulnerability 
Small-scale farmers are the worst affected due to their limited capacity to adapt to heat stress and 
limited infrastructure in the rural set-up where most of them are located. In addition, farmers in 
areas where water is scarce during the dry season, are most affected especially in the valley and 
plateau areas.  
3) Adaptation options 
Activities in this session included identifying: 
i. Currently ongoing adaptation options across the value chain stages. 
ii. Potential heat stress adaptation strategies and more specifically what is possible to do in 
the current program and future/other programs. 
Farmers and other actors are already adapting to the changing heat stress by changing their 
selection of breeds for the case of dairy. Other adaptation options included: - 
• Continuous Artificial Insemination (AI) training and practice. 
• Proper feed formulation forage storage and improve feed quality of crop by-products. 
• Improved rangeland and pasture management. 
• Increased sensitization on disease outbreaks through radio /media, disease management 
and vaccination. 
• Capacity building on milk handling e.g., increased usage of milk cans. 
 
 
4) High-level priority actions to support heat stress adaptation 
Heat stress impacts cut across all the value chain stages. In the end several high-level priority 
actions to support heat stress adaption were formulated as listed below: - 
Stakeholder Priority actions 
Donors 
• Increased investment in innovative dairy production e.g., 
heat stress tolerant breeds. 
• Catalyse climate smart innovations in pasture/ forage 
development,  
• Catalyse technology and skills sharing among stakeholders 
• Harmonization of resources at the local level 
Research 
• More research on drought tolerant suitable forage 
varieties. 
• Research quality of feed ingredients. 
• Research on heat stress tolerant dairy breeds. 
NGO/ Civil society 
• Coordination of projects with the government /NGO 
board. 
• Work closer with research and government.  
• More advocacy of forages varieties and suitable dairy 
breeds and forages. 
Private sector 
• Increased sharing of experiences. 
• Re-investment of profits into climate resilience. 
• Mainstream heat stress into extension. 
Policy 
• Increased stakeholder coordination. 
• Access to AI at low cost. 
• Re-alignment of policies. 
• Enforce standards. 
• Seed subsidies. 
Producer 
organisations 
• Linkage with stakeholders. 
• Value addition. 









Ten participants (see Annex 2) representing actors in the value chain i.e. producers, 
transporters/aggregators; processor, retailers, policymakers (Local Government), policymakers 
(National Government), researchers and non-governmental organization (NGO) participated in 
the evaluation. Participants were provided with an opportunity to give feedback on the workshop 








The workshop brought together participants representing the whole dairy value chain. As a 
result, from this activity, participants enacted and increased their knowledge regarding heat stress 
in dairy cattle. They also learned consequences of heat stress and how fellow farmers are 
adapting to the hazard. The importance of coordination of related projects between agencies 
working at the local level was stressed. 
RECOMMENDATIONS 
1. Increased awareness creation on climate change/ heat stress risk and how it affects dairy 
production. 
2. Capacity building of farmers/ processors on heat stress e.g., identifying heat stressed 
animals. 
3. Need to develop programs on heat stress adaptation in the dairy sector. 
4. More stakeholder consultation and engagements in the future towards creating awareness 







ANNEX 1: Workshop Program 
 
HEAT STRESS ASSESSMENT STAKEHOLDER CONSULTATION WORKSHOP 
7-8th June 2021, Choma, Zambia 
Objectives 
1. Present and discuss heat stress analysis (historic and future trends) for Zambia. 
2. Assess the key risks and consequences across the dairy value chain. 
3. Identify on-going and potential adaptation options across the dairy chain. 
4. Formulate high-level priority actions to support adaptation to future heat stress. 
   
TIME ACTIVITY RESPONSIBLE 
DAY 1 
08:30 - 09:00 Welcome remarks and Introductions Noah 
09:00 - 09:45 Present and discuss heat stress analysis results (historic 
and future trends) for Zambia 
John 
09:45 - 10:45 Group Activity: Value chain characterization 
- Key activities, actors, scale of operation 
Noah 
10:45 - 11:15 COFFEE BREAK 





11:45 - 12:45 
Group Activity: Risk matrix 
- Heat stress consequences for the value chain activities 
- What are underlying vulnerability factors (Climatic, 
Biophysical, Social, Economic, and Institutional) and 
impacts of heat stress the dairy value chain 
Noah 
12:45 - 14:00 LUNCH 
14:00 - 14:30 Group presentation on risks and key insights Noah 
 
 
14:30 - 15:30 
Group Activity: Adaptation options 
- Identify current ongoing adaptation options across the 
value chain stages 
- What are proposed/potential heat stress adaptation 
strategies (what is possible to do in the current program 
and future/other programs) 
John 
15:30 - 16:30 Group presentation on adaptation options and key insights Noah 
DAY 2 
09:00 - 10:30 Plenary: Formulate high-level priority actions to support 
adaptation to future heat stress 
John 
10:30 - 11:00 COFFEE BREAK 
11:00 - 12:00 Next steps and evaluation Noah 
ANNEX 2: Participants List 
 S/N Organization Email Address 
1 Edah Nawale Small scale dairy farmer  
2 Harriet Shikoswe Livestock Researcher shikosweh@gmail.com 
3 Wakung’una 
MukumbiTa 
Ministry of Fisheries and 
Livestock (MoFL) 
wmukumbuta@hotmail.com 
4 Mutinta Kabeleka Dairy Association of Zambia kabelekam04@gmail.com  
5 Mwiinga Moono Monze Dairy Coop monzedairyco@gmail.com  
6 Christopher 
Sibajane 
Mochipapa Research Station christophersibajane@gmail.com 
7 Ceasar Kanenga Batoka Livestock Centre kanengac@yahoo.com  
8 Rupak Das Frangipan Farm dasrupak100@yahoo.com  
9 Cynthia Mwandwe GIZ cynthia.mwandwe@giz.de  
10 Regina Nkole MoFL reginachilenga2018@gmail.com  
11 John Yumbya Alliance of Bioversity 
International and CIAT 
J.Y.Mutua@cgiar.org  
12 Noah Sikaceya Alliance of Bioversity 
International and CIAT 
n.ngoma@cgiar.org  
 
 
